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Fabrication of Optical Fourier Transform Hologram using Gas and  
Nd:YAG Lasers and Influence on Visual Appearance of Reconstructed Color Images 
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A blue white He-Cd laser composed of three R/G/B component beams can be directly applied 
to fabricate the optical Fourier transform hologram (OFTH) in place of He-Ne laser on 
condition that a red sensitive photographic film or plate is used.  A green or blue Nd:YAG 
laser pumped by a laser diode is applied to fabricate the OFTH using the same material for 
holography.  The visual appearance of deteriorated color images with cross-talk is discussed 
in comparison with that of an ordinary and optical FTH which can be made using a 
monochromatic He-Ne laser.  The characteristic effect of He-Cd laser is quantitatively 
checked from the viewpoint of the relative position and its size of overlapped real images, so 
called ± the first order diffractive images, in the OFTH against reconstructed virtual ghost 











































































































        ＝∫∫o（ｘ，ｙ） 
× exp[－j2π 
（αｘ＋βｙ）] dxdy  ･･････（１） 
ここで、  ｊ ： 虚数単位 
ｘ，ｙ ： 実空間座標 
α，β ： 空間周波数座標 





















 exp（－ｊ２παｐ） ･････（３） 





Ｕ（α，β）＝ ｋ × Ｉ（α，β）  ･････（４） 
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(a) Record and fabrication of FTH
(b) Reconstruction of FTH
< Magnification figure >  
 図１ 光学的なフーリエ変換ホログラフィー技法 
 Fig.1  Optical Fourier transform holography techniques 
 
































(a) Record and fabrication of FTH
(b) Reconstruction of FTH
 
 図２ He-Cdレーザーによるフーリエ変換ホログラフィー技法用の実際的な光学系 






















と凸レンズ Lc、凸レンズ Ld は、同図（a）の対物

















































(a) Red sensitive film : so-253
(b) Panchromatic sensitive film : 649F  
図３  銀塩ホログラフィー用感光材料の分光感度 
Fig.3 Spectral sensitivity curves for silver halide  
horographic materials 
















































White input image with black background (Transparency) 
 
  
(a) Reconstruction using He-Ne laser
< λr = 633 [nm] > 
 
(b) Reconstruction using He-Cd laser 
with R/G/B beams 
 
 図４ He-Neレーザーにより作製されたフーリエ変換ホログラムの再生カラー像の比較 








Table 1 Subjective assessment of visual appearance 
caused by typical lasers and exposure time in 









Blue with He-Cd 
laser [30mW] 
1/8 ☆ ☆ ▲ ○ 
1/4 ◎ ○ ★ ○ 
1/2 ◎ ○ ☆ ◎ 
1 ○ ☆ ○ ◎ 
2 ☆ ★ ○ ○ 




◎: fine & clear,    ○: good & passable 
















White input image with black background (Transparency) 
  
(a)  Reconstruction using He-Ne laser 
< λr = 633 [nm] > 
 
(b)  Reconstruction using Nd:YAG laser 
< λg = 532 [nm] > 
 
  
(c)  Reconstruction using Nd:YAG laser
< λb = 473 [nm] > 
 
(d)  Reconstruction using He-Cd laser 
with R/G/B beams 
 
 図５ He-Cdレーザーにより作製されたフーリエ変換ホログラムの再生カラー像の比較 
 Fig.5 Comparison of reconstructed color images of OFT fabricated by He-Cd laser 
 














Black input image with white background (Transparency) 
 
(1)  Reconstruction using  
He-Ne laser 
(3)  Reconstruction using
Nd:YAG blue laser 
(2)  Reconstruction using 
Nd:YAG green laser
(4)  Reconstruction using  
He-Cd laser 
(a)  Fabrication by He-Ne laser 
 
 
(1)  Nd:YAG green laser (1)  Nd:YAG green laser 
(2)  Nd:YAG blue laser (2)  Nd:YAG blue laser 
(b)  Fabrication by Nd:YAG green laser 
 
(c)  Fabrication by Nd:YAG blue laser 
 
(1)  He-Ne laser (3)  Nd:YAG blue laser 
(2)  Nd:YAG green laser (4)  He-Cd laser 
(d)  Fabrication by He-Cd laser with R/G/B beams 
 
 図６ ４種類のレーザーにより作製したフーリエ変換ホログラムの再生カラー像 






White input image with black background (Transparency)
(a)  Reconstruction using 
Nd:YAG green laser 
(b)  Reconstruction using  
He-Cd laser with R/G/B beams 
図７  He-Cdレーザーにより作製したフーリエ 
変換ホログラムの２種類の再生カラー像 
Fig.7 Reconstructed color images by two types of lasers
















図８  He-Cd レーザーの赤成分光により作製した
フレネルホログラムを He-Cd レーザーによ
る再生カラー像 
Fig.8 Reconstructed color image using He-Cd laser  
in Fresnel hologram fabricated by red beam  


























Ｚｉ＝Ａｚ／Ｂ      ･･･････････（６） 
ここで、 
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